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(2) 

I 

or. 

yfc-en«B3- Ktwwsayy ^t. 

fflEVXX h 'J t&ESf£2©&\ i5«fctfltaE;*y-fe 

■ft.. 10 
«rE«r#fc* h U >y©8r£&#ftlKrE* y -fe-?ftB 
3— F ift*£to*TtWEl*3:fc* h U >^*#5Xf 

[ft** 2 ] ttEIMft&ft'ttEftftft;* h U >^©- 

«-e**j:tft»iitr*. atjfcs i icEftoftftfc* 

[ft** 3] ttB*yfc-5>««3-F*». 7oy* • 
tK 7 r ©ft*7n y *iiftfc«fco Tiwan* c t * 
M*ffiefilt©iHMs!ri&. 

[11*84] ttB7n yjr DESTSS 2? 

nfcftftfttra. B*3l2tcfH«©et#to&S. 

5ftJI7D y * «MtV^«CE>Tft« c t ft WRtr *. 
M#B 2 tE«©Bt^ft^ft. 
[11*86] IWE*yfc-3>»B3-Ffl!. ^Dy^g 

•©•ftflsWS. 
[M*9(7] |&l*5«fctf$g2©ftft&EbT> ¥£XF 

(a) mEftl©ft**ZMl ©»»»«** hfrfttt 50 
fflbT, ftE¥£*hU>yftftft7By*ftllU ft 
**»:/n y *ft£ftl,H*yfc-5>MB3- FtflfcjSW 
-5Xxy7.fc, 

(b) Mia«2©^*«fc^2©ia»i!i8S^hJi'tb 

TOttB/yfe-snW83-Hft««lxT, IMBTX^ 
MJ>?ftft9:/Dy£ftft:i,. «HMsXhy>y , ft£ 

ffc-rs^yyt, 

(c) WE*y*-3TO3-F*sJ:tmE**Wfc;*h 
U >yoW36«»ftil*^*3«T, WIHHt^XX F U > 
y«»jjrt-*X?y^fcft*trtft6. 40 

»*«7fcieft©m 

Ut*9(9] MBftloaJBRS'Si'Mrt*. £^*h 
JI/C*«Jliftft«fcT*. ff*9(7lcEft:©m 

[If** 1 0 ] WET** h U >ifto&i£ifi. fa y Z 
*©ftftfcftU»i:fcftft«fcT*. BI*H7lcE*© 

m 

y*ft©«*lCftL<&tr»Ciftft«i-rs. »*S7 50 



ftBg¥8-2 4 8 8 7 9 

icBB«©2rfe 

[H*JB1 2] Xr^ (c) *», mE*yfe-3>ftB 

uvyftfw-rsctftwiii-r*, h*«7k:e«© 
m 

M*a 1 3 1 web^** h >j ME¥3t7. h 

7 £Eft©#&. 

[tt*8 1 4 ] f&ESfi 1 fcitflg 2 ©fttf. SOtt* 6 

stfflsnarts^ntn, M*g7CB«©$ 

[f»*81 5] ftl£J:Zft!2©ftft:&tflc:/Ciy* ■ 
iM^rftttftUT, *y-fe-5>WB3-F*J:lfflW 

fc* F U F U >^ft¥:£7. F U >tf 

( a) SJESiS 2 ©ft* £0ffl»B£'C* h JPt UT©M 
E*y-fc--3>«B3-F*ft«LT, HBftftflSXhU 
>y«fl»^Dy^ftf|U «WftftXMJ>y*fl-rt 

ffc^y:/*, 

(b) t9Bftl©ft*±tfaaDMftj6^hJVftftfflb 
T, t&EB&^fl?^* F "J >^ftst^^n y jrftftu ft 
||^ny^ftirr*xh'J>yst*r*X?y^t, 

(c) ftEftft7ny*fc, HE*yfe-5>«B3-F 
t^W-SOTBftloftlcS^^nyjr • tf— f 7r©iS» 

ftt©Bfjfe«ft*wrr*XT-y^t, 

(d) meitHMratx f u >^*j:cnne))%nic©tt 

[M*9I16] ftB^Dyjr •■9--f7T*»DEST?** 

[w*«i 7] *xy7 (c) ic*(t«irfcnib»i. * 
ffiwg&afPTfes^tft^fr*. Magi 5 ice® 
©^ft. 

OMBBl 8] EtS^Bt, 
¥XX h 'J >5^ftit^XX h U >yfcft#fls-rs&a6 
©, ftEE««ftK*v»T-!JTj«-haiUt^nif9A* 

ME¥3S:x h u >^*it;m i ©ftft^ffl ut^i y-k- 
we¥Xx h u >if. m 2 ©a, *«tt;ME^ v 

«B3- H ft^ffl l/TS&^ftX h u >jr*flfeftr**ft 

t, 

ttEHHMbX h U >^©-«BftWE^ yt-S»««3- 
H tifi*^t>-a-Ttt(ffiP&^3tX h U >^ft4/Sf-5#a 

9] Etggfit, 
^ y -fc-S?ftB3- H*3«t^Mfl:^ h U >^ft-&tTBSf 
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3 

□ y?iai/, Ifc^^X HJ >$f££j£-f 3^a£. 

m 2 ©&&&*>£ t^assa^* h;p*fi6ffl bt, m 

Ei£^8SXHJ>^£ii&^7'oy£ii@b. &&7"n 
MfBS^P y ? t> fHESI 2 ©SS®@£<&8 UTfME 

[»#B2 0] fgi 2 ©®fcstfi;:7'ny* • 

\z. 7*ntytfk:<fcr>T5&fr3nsi^7W5A£E 
fib. &7*Oty+HC«koT&IfcDWiB&7W7AE 

(a) 1912^ 1 0®#«fctf flUHS!^* h^Sffiffl b # 
T. ¥£XhU>^&l»#7'ciy*i»SU *yfe-5> 
«B3 - H SSufcT 5 y 7*£ , 

(b) m?&m2<Dm^xmmmM^b)vtLX0m 

E* y t - W83 - H bT, ME¥£X h U > 
X^y^t, 

( c ) WE* y -fe-snHRn- Fi5<ktff?rEliir5ffcX F 

( a) ffiBH 2 ©ft* £CftMnR£';? h^i bT©ffl 
E* y -fe-STOBa- F««B bT, WEPlHIfcX F U 

(b) tte£l©ft«£C^JMtt^?hJl'*&Bb 
T. WB«HM«^hU>y*ilW^ay^aMIU ft 
H7*d y * £:£-f 5X h U >y£^T5Xfy 7*£ , 

(c) IWHM*7*ny*fc, «B*yfe-5'*B:i-P 

KfcttS WE® 1 ©teKStK 7*n y ? • tM 7 r ©2* 

(d) mei^Hnu h u 

[$89!©l¥ailfcgi9!] 
[0 0 0 1] 

[0 0 0 2] 
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bfcft&©Sf$m, *<©SWlC*V»TWiriB%U< 

(»£©ftffiCHftb&:V>) H&Ztztb. Mtm£*1t 
£ >*-€-©te©fit?&£&#-r £ V> 5 £ i 

ft«fc&fcV». ftftC. 

[0 0 0 3] Stay* • iM 77 tt, HKtttt**fc# 

;pt-&s. 7*ny^ •ij--f 7r», ( rij tfyh©) 
HJ£ft©*yfc-5> (TOO 7*n.y^*, ( Tkj tfy 
F©) m<Dffln<Dhtlz. ^bV>fi3©BgHf:fc7*nyy- 

i7Uy9 tt> ^HS^D E S 7;i/=f'J Xh> 

IC«k^<b©T*t), 1 =6 4*«t^k = 5 6**b, 1 
9 7 7#lfl*HiS8#&*fSJif2fT TDa t aEnc r 
yptlon Standardj NB S FIPS 
Pub 4 6fcB«SnTV>*. DES©±5^7*ny 
^ -iJ-f^rtt. X OfcfcAtt. 6 4 tfy h) ©*-7* 

*V»^y-fe-5?ft«^flrr*fca6ttt. ^Dy^-D-f 

untfftSttw. j:©<t'5^s&#fijffi ; e-H©*<(4> 

T^*t>©ttl&*f7*ny*iSi (CBC) CB 
C fcoViT«. 1 9 8 0^12 ^ jKBM8HNn>ltKfr 
TDES Modes of OperationjN 
BS FlPSPub 8 1 KB«*nTV>*. b*> 

b, CBCisi^-eoffio^ftic^-Htt, A&4«wn 

bTt*5*, feb<tt^5l*Ha¥X**l851it^S:S 

-r >hu ^#t«i»«(rsmbfca!ig©-fe+3. , j^* 
[0004] imfayirjtm (cbc) «. wmm 

fe^2h)V} (IV) (CJPA, Sttttft<NS^t'9. I 

-try h© IV (■€■©««, ^yfe-5?i*Ka&n« 

*fc, 7hU^x = xi. . . x. «-n*ft*«l Ky 
h©, n 7*D y ^ A» fcj££) tt. E..n (x) = 
yi. . . y. t&mbZtl. dCTy»=I V*Oy.= 
f. (x.+yi-i) CBC^rSCC*V>T. ^ 

XOBl^ny^tt. ¥X©ftffl©7"ny^fcffi#U 

Bt^©^2 7"D;yi7«. ¥X©ft*0© 2 0©7*D y 
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«. ¥£©?"^T©:/Dy £© 
.fc^fcifc^flSBU I V*<@£©8£\ 
*fcV>£V>5£fc:fe^TJf»©^£:£LT^3. 
CO 0 0 5] 4#tC CBCMIt it^ftsnsvxc 
■3V>T©tiS?8£ rjtftj fSCi:'£>U«L«T»5. ft 
«2f***E...v (X) tE,,.. (X') 

t. »3t*fl4Xix* fctfeSfflroj ^Dy^*^af 

Ufc*toT, 1 K/Vf h©t<£MijlfE&©>'— 
1\ r©^M*<frton&S*B, B*>©P$l&K:«fcDt£Mt 

[0006] vxi-wrsfifSfc rjt&j tscbcbs 

©flHWfctt. t X HJ ft# <fc fcfctt, IVS^ yt- 
[0 0 0 7] 

■*^7r*«MT*fl6*t^Oiff*<bfiafel4. £2© 
KWfll*** "b fc 6 !1 i «««« 1/ T* ft 6 nr V» 

a. 

[0 0 0 8] LfctfoT. *%W©^BWtt, tfettll 

[0 0 0 9] #fgHJ§©fifi©BW», it 
^•ffcSftsVXwgSt^Uv i*#(fc;©&ft©7"a<y 

[ooio] *^^©fis©awtt. mHifcsnsTO;: 

[0 0 11] #f§?H©<fi©BMB, #*^fls«*fctt« 
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[0 0 12] *589i©ftS©gW«. ^^DyJli 
(C B C) <0%Mt3;&mzm-l< &2&8&&*<£tt 
ftfefc&U CBC*^fc#5JMl©*£tt**tf(ll 

10 «. 

[0 0 13] ^MiOgnil l^Dy^fflfi^ffl 
[00 14] 

n©*s«, sfiit, gsi©8&fe<fctfB5£ 

BC^yfe-^5SK3-H (CBC-MAC) ££j&-f 
•5. *©&, jB2 0ft*ttKU *fci:IH©CBC^y 

■fe-^««3- bfrtisxtemt** 

B»ieic«koT) ia*-&fc$nT, tt*xxHJ>?& 

50 ^V7^y^X*»S^Dyi7^l*<-r^T©^ny^ 

[0 0 15] Lfc*ioT, Jf*UH*i*{CUfcj5«K ¥ 
XXh'J>^tt, CBC£2£$fflLT$!l33n5#, 
&rCBC-MACft£AU ^(CB|#5:S«:©-fiRS: 

3 0 K y h OX h U >^&Xfti" •&) TT* 

47 /^T&riSSnfcCBC-MACT**. d©2t)©A 

xc^-rsatt, ^©^fttt. ¥^hu 

^, fiF^X*fe^1-«>©fc^rfflT**. z.<nls-&wm 

[0 0 16] B&^-XSBt^^-rSfcftfCtt. ^2©M 
*±UCBC-MAC SafflRJg'Cir LTffiffl b 

50 iffi. SBio«iffiivt««UT, *^7*ny^aUH 
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an, g&©7*ny*s^rf*xHJ>^«:fe£-ta. 

*©&¥£«. mmmz b u >^tg&7-n y *©;?? 

(££*.«, SfffiWi&SfaxOR) , 43<fctfCB 
C - M A C fciittSg 1 ©»£ScK 7*n >y ? • IK 7 

[0 0 17] *§&9!©<6©@tttt. c©J:3fc:£8;£. 

F^xT-^v^h^xy-riiirr-siit-esb^. io© 

S06«fc*V»T»4, #589!©*$*&>ftfc«, ^O-ty-tJ- 

7*£fT 3 C^a-fe v *KJ:o TSfeff ^ n«*^yn 
jf5Aft**»fc«Mrra. 7*n^7AiEte8B (fcfc 

•Mr*. 

[0 o l 83 SUtt, *3&93©«fcDlsa©a>31W©SE 
KssE^ytfc©^**. rn5©i«». *»eg©it) 

in* Setter, ^<©te©^PJfcS£*£#5Z:£: 

*5«fctfa & £8V>9ftPff 5nST»5 5 . 
[0 0 19] 

2 0 14, S'X^A • a- y b 2 1 > 

h 2 2 . vjx2 3 * 2 4 *^ W*. 

g^e24©HB26tt, If 

>^-7x-x (gui) *fi«"rs&»ic4iyBsn 

£7. • #-f 2 5 £, US 2 6 ±©^{fcB©7 ; -^ 

>sff bra— tfn^sfcttwiftswrr* c ta* 

[0020] H 2 14. 01 tssnfeA-7t^ • 3 > 
if i-*©$/dGH3fS£jK-r7"n v9¥<79^i»r^tb 
«. -^fA • a.- y h 2 1 «, ft* tt*lftK*#tttt 

an. «*^*^ssgK©a**«fffcn5, 1 0**114 

■fey * 3 2 14, ->7fA • A'X 3 1 KiftKSnT* 9, 
ra^[Cv7.T-A • AX 3 1 iCttKdn&IPRO*^/^ 

'J (ROM) 3 3*3«fctf7>^A77-feX • *-fc'J (R 
AM) 3 4 fcioTS-tf- h3IVCV»*. IBMPS/ 
2 */ U -X • 3 > Ka-i' t^«anTVi-5T-f £ D 7* 

n-fey-tm. 3 8 6^4 8 6vf ^nyn-feyD-fei:© 
I n t e l^T'f ^D^DtytOl^TibS. 6 8 0 
0 0. 6 8 0 2 0, 6 8 0 3 0-7^ i?n7*D-fe7-y-©«k 
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Mo t o r o 1 aJSV-r £ D7*D-fe<y!J-, I BM 
tfflPowe r PC , »T^07 , D-t.ylJ-©«i:5fc84 
fcR I SCT-f^oT'a-fes'-y-, fcitfHewl e t t 
Packard, Sun, Intel, Motorol 
affi»C±0SjSanfcffl©T'f^n7'n-feylJ-6), 
©n>fcfa-*fcfc^TfiMf 5d£#T£-5!&t, iin 

[0 0 2 1] ROM3 3J4, <fi©n-F£&K, *fg© 
<fc 5 fcg#MA- K'7x78&«M3«}:tfx-f 7.^ • H^-f 
20 ^^-3p-HSHffil-r5S*Affl*->7-rA (B I O 
S) fc^A-T^S. RAM 3 4(4. ^P—tV >£f • 
->75 i A:&<ktf77 r 'J$— ->a> • ^D^7A*«n-H 

(4, ->Xt-A • A'X 3 UCgiSSan, RAM 3 4, A- 
K-xWX£- h*7-f7*3 6, 7t3yfc:-- x-TX? • 
H7-f 7" 3 7©WT?5 i -^^»3tt)-r5^if©. M 

h • • 7*-fex»fe*Si«»-r-5. nwics'X 

• AX3 llC^an&CD ROM42J4. &<t: 
Mt*fr'f'* ! ?4 7 • :/D^5A^;*:8«lx-*^-X 

a? fc£©*$gx-*£#?rt£;fc«>icffijBan5. 

[0 0 2 2] ^•©ffilC^Ov'X'rA • AX 3 
nTV>5©[4. F ■ 3>hD-73 8, 

• 3>hn-73 9, trt • n>hn-74 0. 
f^t-3>hD-741ftt'CD, fiMrfcAfflTjn^F 
D-7Tab5. F • 3>bU—y3 814. 
#-F2 2©A-F£x7 • -f >^-7i-X$fcfc5 
U V7X • 3>hP-73 9f4, V77>2 3©A-H 
"7x7 "f >^-7x-X*t>fe5l/, tf^-3>h 
D-7 4 014, S^SB2 4l;A-H^i7 • -f 

30 7i-^Sfefe6U t-f-ft-3>hD-74 1 
f4, XK-*-2 5at2 5btCA-K , 7x7"f>^ 
-7x-x*t>fc^-r. b-tr>- 
i'5*Am*3>hn-5 5 0(4. n-*;i"XU7- 
h«7-f 5 6 S^LTflfiOB^tC^anfcT 1 -^ 

[0 0 2 3] *%M©}f*b^iS«f!l©lO(4, 
A • 7i"feX • ^t'J 3 4mz%mt%3-b' • ^fju 
— ;K^©^-fey h<tl/T©fcfflT»5. 3>t!3.-^ 

• ->xxAC«ttjTS*ans*T, ^-fey M4te© 

7f7*3 6W, ScfcttCD ROM4 2T?Si»65fcffiffi 

an57tx-i'Xi7fet<(47nyb;--X'('x^ . 

-T7"3 7"CSi^W(C^fflan57nyt;--7 i -<X ; 5'© 

i^^^-bPitg^^urticfiisanT^s. ast, 

V7 h<7x7C«koTS«WfcjSKftSfc(4H«J«an 
7jS*t»l5-&t^Jfian5**, d ©.J: p&Tjffitt. iSJg 

ftSttx^y 7"*iifT-rs«fc 5 tfii^anfcA- f ->x 

7. 7r-A*x7, *fcJ4a^t^^glC*V>T 
50 t>HffT#-5. 
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[0 0 2 4] *&?&©;£&«, 01 t^nfc<t5?S:n 

> \l d. - 9 ±vmm-$ n*> £ t £jf m l tz *> ©-e & <& 

*t. rn>lfi-^j ,i:H5J8f§fc:tt, gfejEWSHt 
StU ^0!>77*U4---3'3 Dtt 
< ff#*8Hg£ t>& STftS©^ 7"©gg*&tt*©- 

[0 0 2 5] Z.ZTEl3&&mTZk> ¥XXh'J>^ 

*». i*f©8$s (-r^te-&^i*«j;ixs2CDa) 
h u >^«. b i © mm m&£zf&wM®%'<>7 h 

Si»^nyi/r»SCBC^yfe-y«IK3-H (MA 
C) &£ffcf*. 7.xy^7 2IC*^T, ¥XXh'J> 
^tt, ^£ttSfS2© «*5«fctf«J8!i&£'^ 
tUTOCBC-MAC (X'ryT*? 0T£j£) 

h'J>^S^'TS. X7 i <y^'7 4IC*5^T, CBC- 
MAC 0T?3u£) *5<fclWf ft* HJ 

(Xxy7*7 2T?£l£) ©-&***&#•££> SnTIIHIX 

-<y?7.J £Win5. £©&£■£«£ SfcSfSl ©SI 

©h&t&s. 

[0026] mnx m3(D)v~^>\z^y)^m ©n& 

Mi 2 ©IB®@*i«fc tfajgS&Jfc^ h JPt t T© C B C - 
MAC (777^7 0"?£f£) SffifflUT, l*#7*ny 
*»®»;:<fcoWHB$$n3. Xf^y7 6tt, Bt^ 

^#i8XMJ>ytt. J&l©®*«fctf2l V&fcfflb 
T, ifc#:/ny*igg($n, g&7ny*£;rf-5t>3 
10©Xh'J>^&^f5. Xfy^8 0l:*HT, 
Jl©gi|&7*0 yirtmi <Dmz&-3< C B C -MA C 
(X:ry7*7 0T?£j£) IrfcttS^ny:* •■y-'f7r© 
2»»t©0f5£H»*ttf»$n5. «V»T¥X*t. ^fy 
7* 8 2 »C*ViT> Bf^?KX h U >^£<ktfJ?r£WgC© 

[0 0 2 7] Bt#-ft:;i'-5 ; >©X5ry7*7 0*5,fctf 7 2 

fcfctt-ss&fm, tti^ti® 5 *<t^6 c^^nr^ 

5. ^©Jlz-^^tt, »©gS k**-r-5 1 Ey h • 7* 
ny* • iM^r f (DES©«fc5fc) k 
tf y h»S a LT 1 bf y h- © x fC^ffl Stlfc^D y 

? • +K7r©tTib5 1 If y h©X f» 'J >^€: f 
. (x) TS-T. SSlC. ±l2©«t'5{C. $gl©gtao*5 
«t^2©Slai*t;i— ^KteJBnJfgT&fl. I ao I 
= I a. I = kt?$>Zt. «J*fcfij£*-*. £n&©§$ 
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i (0) ©gfij©ktf y HTfcfl. aittfi (1) ©g 
ffl©klf y 0 5fc*V>T. ¥£X HJ >if 

«, *yfe-5> • ^FU>^x^6S^nT*0. d 
n«W^©&»tC -en-en 6 4 tfy h©7*dy*a*l 
0, ?"fc:b5£fh6 4 0Kyh«:^tJt>©i<K£-f*. 
Ht*i5t, * y±-*S ' 7. b U >^tt» x = x 
ixs. . . xioT?»«. CC^h'J^lt Bf^7*Dy 

©aaofcitf^SJUSSfc^* b)\> I V = 

10 0) Sgtt^S. ffif^^nyira«;l— ^>8 2 ©Kg* 
H, ffl*XhU>^y = yiyi. . . yioTafe*. gift 
^ny^yiott. 6 4tfy h©B^^Py^a«^yfe 
-y{SK3-H. -T^S TCBC-MACJ 

[0 0 2 8] ®2/tXfi, 06t*HT^Sn, err 

^ y -fe-3> • x h u >^ (-r?st)-6¥3t) sr«^ 

^Dy^Jl«B&#tol'-5 1 >8 2\Z#M;2nZ>. Lfr 
L. H©/XXtC*t»Ttt, Ji^-^^fri-oTffiffl^n^ 
KB. ®2© (S^) ®ai1?fe0, fflWie^i' hJU 

a? a, a5ir^$nfc^i©Axt*vsT*fiE$nfcCB 

C-MAC (-f*:t)^yio) i!Sft<tLT4^L 
fc«WbX h U >^tt. y'=y'iy'i. . . y'loTfc 
5. ^©7*n-feXT?^2©;ix^i(aF7-r5. H5*«t^ 

m 6 ViT^^nfc^ D y& • •iJ-'f 7 7 f 
flf^XB. C B C -MACiirfflftflW h U >i^C5- 

ffif^X=yio II y'iy'a. . . y'9 
30 Bt^xwea^Xxhu^rofiSi^LVi©-?, £ 

f. 

[0 0 2 9] 1 0 7*ny^©Xh'J>^y*B&#«^-r 
Sfc»»c, *Tc:n*-a©^nyi7i#^5. 
yto II y'i y'a. . . y'» 

f&ffiWV-?><D&7>7-y77 6. 7 8, 8 0fc*tt 

siifptt. ■en-?nE 7 . 08, 09c*^r^$nfc 

fi0T?*5. 07K^$n««t5fc, ^fy^7 6ll 
^©aaifcitfl VtLT©CBC-MAC (fJi 

40 yi.) Sffiffl tTBt^^X h >J >ify' 

.y'i. . . y'. Ufyy7 2T4^) ©CBCflHI 
^K8 4?£^T^S. iK^tbTBif^f^Sn&Xh 
U>^fi, xixa. . . xaTSD. dnB7n©¥X© 
IStA-t'-f^TSrgLT^S. xio S^7C-r5fc»fC, 
BfiMMEJU-^J'ttSr, 08lC^fS^SfrVi. 
TMStlfcXKU>yx,x». . . x.B, ^1©© 
ao t& I VS-€EfflbTBt-^ft;$n (CBC8 4fc«t 
D), i»^D^^;J»y,T»5X h'J >i^y 
■ yi. . . yofc^-fa. 09*^l,TStnSi5 

50 C, y.t. yiolCfe^5mi©©trSt?<7*ny;7 • 
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*Myr f ©2»§S8£, Bf£H&8 6 <&fc*.tt, XO 

T©«fc3K:fcS. 
¥3t=xi xi. . . xs II xio 
[0 0 3 0] ±E©ff£l/V>£Jfi$rai, 7&v?1 2 

©I* ^fUffl*- Ft>£5 bfc^T-y ^C^ffl-TS d <h?5« 
*56Ptt, 2fii!l8Jg3n;fct>©Tttft 

F££j£T*fc»K¥:fcC;ttTsigi ©/■*;*, Uf»^ 

7 0) fc*^T#£L<{£ffl$ft-a>5!&<> tt©Ji»© 
MAC (*>b<ttte©7*Dy£> --tH^rS^-H) 
£j£©8&ft, JICXxy^lCfcVvrCBCfcft&Ttt 

Cttt. m© 1 My h©MAC*3j;t/m©#5£ 1 fcfy t> 

My htt. **tt*»rj-3Bt»KfS(|j«?rttT**. ) b 

&)ioT, *aw!R:J:n«, h u >jr£«a-r« 

810^B. ^yt-SW^-HSfctt^ftlW 

T5Sf5 1 ©® ao ftffiffl-rSJffcOftSft^tTfcOiS 
J^ttS. ±E©«fc5{C, m2©/t;*tt, JI©MACft 
I VtLTS2©8ait«l:ffifflU^yt-m 

ntt^Ttt^K MAC^ilrtt^-ffcX h 'J >^ffl- 

via. ^xtbT#e»n5. 

[0 0 3 1] LfciibT, *5!BJ©±DHKW*S8«C 

*IC, ¥£X h 'J >i*fc<fctf?g 1 ©@©ffiffl£#3. 21 
<D)V-9->\t, *yte-5>, £2 Oft. iSitf^yfe- 



12 



d©«fc3fc TSlHWj St^fliXh 

* y-fe-snMBn- WilWHfcX h 'J >^©-6?£ 
#fc$tt»«-e#&n*. C©^n-fe^S2!ff$-B-S^ 

® 2 ©»:fc«fcm*AC£fiU8bTlfrl^K3. h 

u cfc****n*. tt4MHRtt« 

8* h U >9HtiXm 1 ©a^^ffl LTg»7*n y * ft 

[0 0 3 2] *anej;DmR&:&JEffft. KTfc»"C 
5. • COWMI-ei*, 5SaStl54*3£©X h 'J 

tzfrzst. >?t-y ■ x hj ^ft&si?-*. r© 

«. IDEASfeHSKI P JACK) feffiffl-fS^t 
fltT?£*. 8535®*, a= (ao, ai) , HTl a« 
1 = 1 ai I =kil, S&A^hU^ (0« = 
A) S*-rt>©fr-5. 85&®ao:fc < i:tfai«, (4>fc 
<£t>*IR©tH|tfcBl,Ttt> «EB«»ift^t)Otr 
5. <m>#, gcm<2'ftltfy t>07*Dy£fctiF* 

ftr*!it**-r , b©i:f«. -en-em tfy h®, s 

50 7*Oy£#Sj&5;*MJ>'^m=mi. . . m. fcftU 
aotCfcttSm© (lfcfyh) CBC-MACIt #© 

[81] 



[0 0 3 3] £C*Cxa«. Bfp#ftl/J:5a:r*^yfe- 
J?T?*0. 1^ I x |<2' ttiiJtr*. x = xi. . . 
x.-ix.ft. PWfc*n**yfe-S>£U rrt? I x 

I | =. . . = I X.-. | = ltfo I X. I £ 1 fcf*. 

4>ti < t 1 5 c t -s 2i 1 1 @ja a nfc 

«2] 

,1 



S&fCS-S (7;W ^D9^£XtUIAft. Wyt- 
yT'fi^^-TttftVO dCT, x' = xi. . . x.-ix, 

its. I x* 1 = 1 x 1 = l-ea&aiifcesanfc 



[0 0 3 4] Sf^ft^CE. 

X^y^l. 
[»3] 



(•) tt^©ao-e»5. 



x'=<\x\>Xj. 

x© (M^lttMd>ofc) a^7"Dy^*, x©^2A^6 



ft. 

•5. 



ao tfettSx'O 1 hOCBC-MACtt 



5^ 



-825- 



(8) 

13 

[ft 4] 

if*, g&fc, I x. i = 1 ©*§£, 
[ft5] 

tt5. -€-5-rfct>«-& 1 ^ I x . |< 

1) , y.S\ f .i (y.-j) <omtO(D I x, I bfy hi 

y * t fejaffl^uft c b c«hwmh&- h ©ttsfstg-c 

<7"ay? • -9--f 7ra*DEST?«fc£«-g\ £© 
#Hste, IBM CUSP/3 8 4 8^*^XAtB?« 
*ITV»«. ) 

• Xfy^3. E. (x) =tyi. . . yo-iyot 
S^f*. -T^te-fe, xroflHHbWu XT-y7*2*»S© 
**X*#7 tt*4. 

[0 0 3 5] SfflfcMHHtfcy-tyi. . . y„- s y 

• X^y7*l. «aiT?Bgf#Xyi. • • y.-iy.S a? 

y«=ttU 1=1 n-2tC*fU 

[ft 6] 

[ft 7] 

\y n H 

<D%r£ 30 
[ft 8] 

<hT*o *3T?fc^*£ CratoS IS I y . I< 
IK x,£, f .i (y..j) ©»*1© I y D I tyht 

y 0 i:raoRtn o ' 

[&9] 

f'=^wv-\-2v> H '' ,l > * 

[ii o] 

if*. STcSttfeVXtt, xi. . . x.Tfc-5. 
[0 0 3 6] ttBHIi. flHWb*tftS«»tt*fll*.. & 

—826 



#H¥8-248 87 9 

y*-5>MB3-Fttt*B«WWI4. 9 3 3. 96 9 

3lcE«© ryu-MACj ^KcfcOtf-g-fSCi** 

tetanies, m»c. ^?t-?xtf 

. (t) f. ( (t + 1) mod2') f. ( (t + 2) m 
od2') . . . ©S3 I x | ©7*1/7* y?Xi©X 
ORti«C4^in«. d©«k5/S:|IJSfiilfcS^ 
*, 7"nfcytf©$gs£2f&l;:-r-5;ritt, iTHIgftttf 

[0 0 3 7] *9§|»fcett0;Sr&eAftttttSJilM 
tt, *ftfcfcfc*. £©SSfctt, 7"n ha;p 

r 1 y- M Cft#Lfc^;£ftT©77'f;i'©»f#fo 

i> • ***©r|H^K*jre*ft. g30©flltt, v><"3 
*©*yfe-5> • Ky h*«3F««C»Bi9ISlC!a:*J:5 

FCty hftfcgA-ffc, &£tt£B&Si*:i* t M*L 
[0 0 3 8] £(±H^3n&tt£0£HMt& *5»it 

R«-r*aHitUT««fcWfflr*::i*«Tr*«. r© 

[0 0 3 9] £i*iLT> *5M!C!>*MMCHI/T«T 

©vasw^fs. 

[0 040] (1) ftl:|3£tf)B2©ft*ttffiLT, ¥ 

XX h U >£*"£B6W£X h U >^K«»flrt-*l(f<W3Bf 

t. »E¥X^hU>y. l»E3£2©&. isitflKrE;* 

sn«3- Hfc«j¥r*«HWfcx h u >^££fi£f*x 

x y 7"i. ttriHBt^ftX h U >^©0fSa8»SWI27 y 
■fe-3?«B3 - H iffi^fettTlWESt^X h 'J y>J 

(2) mGMjgff^itiam^ h *j >^©-sst* 

SiliSft&it-S, ±E (1) KB«©r»fc"*tt. 

(3) ME*y-fc-5*MB3--F*«. 7*Dy7--tf-1'7 
r©«»7*nyjrafilCj;-9TlW*n*Ctt<MHt 
1"S> ±E <1) fcE«Ol«flcW6. 

(4) ffi&layt ■•9--f7r*^ DESTfcSJIiS 
*ftfj-*, ±E (2) »cE«©B&^fl:m 

( 5 ) ftteffi£ffi£jK WEBf^^X h U 
7*nyj'ftl»V»!t , bfl!)-r**ilfcft»«fr*, ±12 
(2) K§a«©ii£*Hb7j£. 

(6) i«E^yfe-S?WB3-H3B«. ^D?fftt«L 
HgS^-rsctS^fTS, ±E (2) ICE«© 
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(7) Sgli3<fct;iiS2©&£<sM!LT, «txhy>y 
SPlfXX h 'J >^tBf^ft-r5*j*T*oT, (a) 

irESg 1 ©@fc.ktffs i ©3g»!g?£^* h^steffl b 

T. iiJE¥:£XMJ>^£ifc#7ny?a®U &t<tfi 
:/Dy£g£^U>*y*-5??8g3-K££jdrr5X 

fy^i, (b) «riB®2oate < kr;^2©«]ais)£^ 

* h;W£bT©ttfB*y-fe-^?&&3-F£ffiJ?§bT, 
t&B¥:fcX h U >if*V&$7uv>?W&U Bf^flSX h 
y>if*£j£-rsXTy:7£. (c) MB^y-fc-sni 

«3- h« j:inteimsx h y >?©j?r£fi5fl-«ita* 

(8) imffi&m»ifi* twawftxhu>y*»s«ii 

(7) KB*©m 

*zt ±e (7) ccism 

(10) ME^XX h U >^©*3#, ^nyir««!>» 
Rfc»U»E ±B (7) fcE«©# 
& 

(11) flWBJRtX h 'J >ito*S**. msrfuvi7& 
Oft»fc*U<Ja:V>J:t*««tr«. ±E (7) tCiB 

«©m 

(1 2) Xfy^ (c) HE*y-fe-3?«B3-H 
43±tf«EJJr£aS#&*il£bT. WEit^Xx h U >^ 

*»*r«ct*w»tr*» ±b (7) KB*®* 

(13) *E**t* h U >y«», iWE^XX h y >9 

t*ut»*aft^rJ-*ct«MBtf *. ±E (7) c 

E«c©#8i. 

(14) WE^l*i^2©Si*i» 8eB»&*«(B 
3*15 Hi: ±12 (7) CEtt0#&. 

(is) &l&£ro2<D£ft&tf£:/n?£ --iM? 
r Sffiffl bT. * yfe-S>«B3- K*±r«HM:X h 

•j >y**tnHWt;* h y h y >?\zmn 

«lt8*«T»3T. (a) nB*2®B*,l:ZftO» 

bT, ttB»<M5Xhy>y*«W^nyjrafBU * 
*m*ZhV>!r*3y&rZ7>?-y'7t* (b) ttBB 

*r*^hy>y**lW*^T-y^t. (c) MBS 

* 1 O&fCg^K 7*P y * • 1M 7 7 ©>5»SSct©f9r£K 
ftMHWSX^y^fc. (d) MNEflHHnRX MJ > 

J:tf ttE0r«B*08**B**to*T, ¥£x h 

'J >9*&&r*Zf-y -ftt^WSSu 
(1 6) UE^Dy^ • ■iM^r^DESTfcSCfcS 
±E (1 5) CEB<Z>:&&. 



(9) #§§¥8-2488 7 9 

Jfi 

(1 7) (c) IC*f*«ffi£Mb*. 

SWCfcSCfcfcWBtr*. ±E (15) fcE«©^ 
ft. 

(18) EteSBt. ¥£XHJ>^fti»:fl:xh'J> 

^K»#<tr*fc»o, HEE**BK*v»T-fr*-h 

»ETXXhy>y*J:t«ll«!)Bt«BUT^?» 

-tr-vs^n - h en* r z&wt t , me*** h y > 

SfS2©», *J:ltttE^y1s-S'»B3-l<*»B 

h 'J >{f<D-m%S&* 7t-5?«B3- H 
tfriWcWHMtx h y >^££j£-r5^S£*^tr;i t 
&imt? 53 ^t^-^gs. 

(19) Ett£B£. ^yfc-5^M83-H*J:tfWW 

fcx h y > jre^mrexx h y >^*¥*x Ky >it 

«*. Sttft*£tfftlMK&"<? h*tbT©lfflE* yt 
-5>*B3- Kftttfll bT, ffiBi*#fcX h «J >^£Bf 

a? ^nyjraau »<M«xhy>y*4*r**» 

r, ira**Hmxhy>^*wra:7ny*«au * 
n^oyir*«r*xhy>jr*4j«-r**Ri. strE 
w^Djjt, mEig2©S5&®&teELTifffi£n 

st, ira*^Rxhy>?«j:tfiiE>menft*B 

C t £#®£TS3 > If a-^JW. 
(2 0) mi*J:^2©li^6^»r^D<y^ ■■tM' 7 

P-fe y -S-fcJ: o THfrS*i**^^o ^7 ASEIt U 

T*-pT, flJEBf^ft^. (a) ME®l©®*±iy*J 

lt, vxx h y yy-m^iu 
v^mmiy. ^yt-y««3-H*4jaw«x?y7' 

t. (b) IWBJI2©R**rflD«IBt^h^iUT 
©ttE*y-fe-5>«B3-F*««l/C, WE¥XXF 

fSX^y^t. (c) WE^yfe-5niB3-H*J: 
40 lW»E*#ftX h 'J >^©-«S*ifi*^t»-B-TliiP^XX 
hy>y*4jjrr*X'jry7'tlcJ:D3«fj3ftu taEPt 
(a) f&EJg 2 ±r«DJBBft^^ NJ> 
tLTO«E^yfe-5nWB3-|eft«fl|bT, I3E* 
<Wsxhy>y*i»^ay^WiU st^SEXhy 
>^S*fiEfSX7 i .u/7'<!:, (b) WE^l©®*«klX 

sajWK^^f bx, irEBf^smx h y > 

ifzm^faytmmu «*7ny***r«-*;*hy 

>ytft*1-«X5ry^t, (c) NEiit^Dy^ 
t. WE^yfe-SW3-Hfc*lt*»E«10«fc 
5£? S^<^u ! y^--!J--f7 7'Oa»iO»fJ£BW*IHW 
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W»^t, (d) tH&t&ffi&ZhV^sifSZZftib 



[Bi2] 0iic^snfc3>tr3.-^oi»jg*^-r^n 

[03 3 ¥XSBiF#3ttBir^{trS*%9B©*&SS-r 



10 
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[04] BgF#3t (H3»r*^T4figSnfe) **, 

[05] 03©Xfy^7 OSSfHT**. 
[06] 03©^T-«^y7 2 S^-fHTJ&S. 
[07] 04©^'ry^'7 6S^T0-efe5. 
[08] 04©Xxs>:/7 8£;rT0T;&£. 
[093 04OX7 i >>^'8 O£^-f0T*5. 
[^©KW3 

7 0 ¥££l"£^ft;bTCBC-MAC££j& 
7 2 ^XS«f^fl:LT«r^X h 'J >if&±f& 
7 4 CBC-MACtT'U^-f 



[013 
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